The IL-12p70/IL-10 interplay is differentially regulated by free heme and hemozoin in murine bone-marrow-derived macrophages.
The outcome of malarial anemia is determined by a complex interplay between pro-inflammatory and anti-inflammatory cytokines, its severity associated with accumulation of hemozoin (Hz) in macrophages, elevated IL-10 responses and impaired IL-12 production. Although free heme contributes to malarial anemia by inducing oxidative damage of red blood cells (RBCs) and enhancing their clearance by phagocytes, its impact on IL-12/IL-10 interactions has not been fully characterized. Herein, the effect of hemin (HE) on IL-12 and IL-10 responses was studied in murine bone marrow-derived macrophages (BMDM) and compared with synthetic Hz. Our data reveal that HE induces modest inhibition of IL-12p70 responses to lipopolysaccharide (LPS) whereas Hz significantly impairs IL-12p70 responses to IFNgamma/LPS through down-regulation of IL-12p35 and p40 gene expression. Although reactive oxygen species (ROS) are generated after short-term exposure to HE and Hz, prolonged exposure to these iron protoporphyrins has opposite effects on the cellular redox status, HE being the only compound able to promote persistent ROS production. Accordingly, the inhibitory effect of HE on IL-12p70 seems sustained by redox-dependent induction of IL-10 and is partially controlled by the p38 mitogen-activated protein kinase (MAPK) signalling pathway. Indeed, treatment with n-acetylcysteine (NAC) or with the p38 MAPK inhibitor SB203580 inhibits IL-10 responses and significantly restores IL-12p70 responses to IFNgamma/LPS in HE-conditioned BMDM. Our results suggest that oxidant stress induced by free heme may potentially contribute to sustained production of IL-10 and down-regulation of IL-12 responses in malaria.